Bromoalkyl aryl ketones have been shown to undergo 1,2-aryl shift 6 resulting in the formation of 2-alkyl-2-arylacetic acids. (2S)-(+)-2-(6-Methoxy-2-naphthyl)-propanoic acid (naproxen) has been thus synthesized by this approach, which is simple, selective and economical. 7 The diastereoselectivity in the electrophilic bromination of tartarate ketals has been reported to depend upon the geometry of the enol ether.
We intended to make use of the abundantly available carbohydrate derived 1,2-diols to study the preparation of diastereomerically pure acetals, characterize them in order to undertake experiments in diastereoselectivite electrophilic bromination to prepare enantiomerically pure compounds of commercial interest.
Reaction of 1-phenylpropiophenone 1 (0.15 mole) with 1,2-O-isopropylidene-α-D-glucofuranose 2 (0.022 mole) was carried out in CH 2 Cl 2 containing anhydrous CuSO 4 at room temperature for 24 hr to isolate a diasteromeric mixture of acetals 1,2-O-isopropylidene-5,6-O-(R/S)-phenylpropylidene-α-D-glucofuranose (3a, 3b) in 65.6% yield (Scheme I). Diastereomeric mixture of R/S-3a, 3b was separated by column chromatography to obtain R or S-3a and R or S-3b in a ratio of 3:1. In order to assign the structure, 3a and 3b were acetylated (Ac 2 O/pyridine) to isolate their corresponding acetyl derivatives 4a and 4b, respectively. 3a was characterised by the 1 H NMR spectrum from the appearance of H-1 at δ 5.80 as a doublet (J = 6.4 Hz), H-3 at δ 5.38 as a doublet (J = 4.0 Hz) shifted downfield due to acetylation, acetyl group at δ 2.40 as a singlet, two isopropylidene methyl groups at δ 1.24 and 1.30 and methyl group of the propiophenone at 0.90 as a triplet (J = 6.8 Hz) indicating the formation of ketal from the C-5,6 hydroxy groups. 3b was characterized analogous to 3a. Stereochemistry at the newly formed acetal could not be yet determined.
In conclusion preparation of diastereomerically pure acetals of 1-phenylpropiophenone derived from 1,2-O-isopropylidene-α-D-glucofuranose 2 has been demonstrated. Determination of absolute stereochemistry at the newly formed acetal carbon atom and study of diastereoselective bromination will be reported later.
Experimental Section
General procedure.
1 H NMR spectra in CDCl 3
were recorded at 200 MHz on a Varian Gemini and at 300 MHz on a Bruker Avance with TMS as internal standard (chemical shifts in δ, ppm). Optical rotations were measured with a JASCO DIP-370 instrument. Melting points were determined by using FischerJohn's melting point apparatus and are uncorrected. Organic solutions were dried over anhydrous Na 2 SO 4 . 1,2-O-Isopropylidene-5,6-phenylethylidene-α-Dglucofuranose (3a, 3b). To a mixture of 1,2-O-isopropylidene-α-D-glucofuranose (5 g, 0.022 mole), CH 2 Cl 2 (100 mL), 1-propiophenone (20.16 g, 0.15 mole) and anhydrous CuSO 4 (25 g) was added conc. H 2 SO 4 (0.5 mL). The reaction mixture was stirred at room temperature for 48 hr. Reaction was monitored by TLC. After completion of reaction, the mixture was filtered on a Buchner funnel and residue was washed with CH 2 Cl 2 (20 mL). The combined filtrates were transferred into a separating funnel, washed with H 2 O (3× 60 mL), aqueous NaHCO 3 solution (60 mL) and H 2 O (60 mL). The organic layer was separated, dried over anhydrous Na 2 SO 4 and evaporated to obtain a residue. The residue was purified by column chromatography [SiO 2 : 60-120 mesh, Hexane-EtOAc (4:1)] to elute first propiophenone (17.9 g), followed by a diastereomeric mixture of 3a (1. 3-O-Acetyl-1,2-O-isopropylidene-5,6-phenylethylidene-α-D-glucofuranose 4a, 4b. To a solution of 3a (1.0 g, 2.98 mmoles) in CH 2 Cl 2 (20 mL) was added pyridine (0.5 mL), acetic anhydride (0.4 mL) and a catalytic amount of N,N-dimethylaminopyridine (10 mg). The reaction mixture was stirred at room temperature for 3 hr. Reaction was monitored by TLC and when completed, was diluted with CH 2 Cl 2 (100 mL). The CH 2 Cl 2 layer was transferred into a 3.60-3.80 (m, 2H, H-6,6′), 4.20-4.30 (m, 2H, H-4,5) 
